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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Glades  Dam,  Butler  County,  Pennsylvania 
NDI  No.  PA  00804,  PennDER  No.  10-72 
South  Branch  of  Slippery  Rock  Creek 
Inspected  11  May  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Glades  Dam  is  owned  and  operated  by  the  Pennsylvania  Game 
Commission  and  is  classified  as  a  "Significant"  hazard- 
" Intermediate"  size  dam. 


Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District,  Corps 
of  Engineers,  for  Phase  I  Inspection  Reports,  revealed  that 
the  spillway  will  pass  the  1/2  Probable  Maximum  Flood  (1/2 
PMF )  without  overtopping  the  dam.  (Note:  A  spillway  design 
flood  ( SDF )  in  the  range  of  1/2  PMF  to  PMF  is  required  for 
Glades  Dam.  The  1/2  PMF  was  chosen  because  the  dam  is  on 
the  low  side  of  the  "Intermediate"  size  category.)  The 
spillway  is  therefore  considered  "adequate." 

The  dam  was  found  to  be  in  very  good  overall  condition  at 
the  time  of  inspection.  Several  minor  items  of  remedial 
work  should  be  performed  by  the  owner  as  soon  as  practicable 
These  include: 


1)  Restore  the  low  areas  on  the  dam  to  the  original 
design  elevation. 

2)  Fill  the  eroded  areas  behind  the  wing  walls  of  the 
outlet  structure. 


3)  Repair  the  rutting  on  the  crest  of  the  dam 


4)  Repair  concrete  cracks  with  an  appropriate  filler 
where  necessary. 

5)  Remove  debris,  when  necessary,  from  the  slotted 
flip  bucket  energy  dissipator. 

6)  Periodically  observe  the  three  slides  on  the  left 
slope  of  the  spillway  discharge  channel  and  take 
appropriate  remedial  measures,  if  necessary. 

7)  Develop  formal  procedures  for  inspection,  maintenance 
and  op' nation  and  keep  formal  records  of  these 


8)  Periodically  observe  the  minor  crack  on  the  left 
abutment. 


In  addition,  the  following  operational 
to  be  undertaken  by  the  owner: 


ures  are  recommended 


Develop  a  detailed  emergency  operation  and  warning 
system . 


During  neriods  of  unusually  heavy  rain, 
around-the-clock  surveillance  of  the  dam 


When  warning  of  a  storm  of  majoi  proportions  is 
given  by  the  National  Weather  Seivice,  the  owner 
should  activate  the  emergency  operation  and 
warning  system. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
GLADES  DAM 

NDI  No.  PA  00804,  PennDER  No.  10-72 
SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  The  Dam  Inspection  Act,  Public 

Law  82-67,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the 
United  States. 

b.  Purpose  of  Inspection  -  The  purpose  of  the  inspection 
is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

'  \ 

a.  Description  of  Dam  and  Appurtenances  -  Glades  Dam 
is  a  homogeneous  earthfill  dam  with  a  maximum 
height  of  24  feet  and  a  crest  length  of  960  feet. 

The  dam,  owned  and  operated  by  the  Pennsylvania 
Game  Commission,  is  used  primarily  for  waterfowl 
protection. 

The  spillway,  consisting  of  a  concrete  ogee  overflow 
with  a  slotted  flip  bucket  energy  dissipator,  is 
located  at  the  left  abutment  of  the  dam.  The 
crest  length  is  100  feet.  The  discharge  channel 
is  lined  with  riprap  for  130  feet  downstream  from 
the  flip  bucket. 

The  intake  tower  and  54  inch  outlet  conduit  are 
located  400  feet  from  the  left  abutment  of  the 
dam.  Two  3  foot  by  5  foot  sluice  gates  (El.  1197.0 
feet  and  El.  1190.0  feet)  are  used  to  control  the 
pool  elevation.  The  54  inch  reinforced  concrete 
pressure  pipe  outlet  conduit  has  four  cut-off 
collars  on  26  foot  centers  along  the  upstream 
portion.  A  discharge  basin  is  located  at  the 
downstream  end  of  the  outlet  conduit. 

b.  Location  -  Glades  Dam  is  located  in  Cherry  Township, 
Butler  County,  Pennsylvania,  approximately  4  miles 
north  of  West  Sunbury,  Pennsylvania.  Located 
approximately  1400  feet  downstream  from  the  dam  is 
PA  Route  308.  The  coordinates  of  the  dam  are 

N  41°  03.7*  and  W  79°  53.7'. 
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c.  Size  Classification  -  The  maximum  height  of  the 
dam  is  24  feet.  The  reservoir  volume  to  the  top 
of  the  dam  at  El.  1211.0  feet  is  8600  acre-feet. 
Therefore,  the  dam  is  in  the  "Intermediate"  size 
category . 

d.  Hazard  Classification  -  State  Route  308  is  located 
approximately  1400  feet  downstream  from  the  dam. 
Three  homes  are  located  approximately  3  miles 
downstream  from  the  dam.  These  homes  are  gener¬ 
ally  at  elevations  such  that  loss  of  life  resulting 
from  a  failure  of  the  dam  would  not  be  likely. 
Therefore,  the  dam  is  classified  in  the  "Signifi¬ 
cant"  hazard  category. 

e.  Ownership  -  The  dam  and  reservoir  are  owned  by  the 
Commonwealth  of  Pennsylvania,  Pennsylvania  Game 
Commission.  Mr.  Glenn  L.  Bowers  is  the  current 
Executive  Director  of  the  Pennsylvania  Game  Commis¬ 
sion.  (Address:  P.O.  Box  1567,  Harrisburg,  PA 
17120).  Mr.  Donald  M.  Schake  is  the  Division 
Supervisor  for  the  area. 

f.  Purpose  of  Dam  -  The  dam  and  reservoir  are  used 
for  waterfowl  development  and  protection. 

g.  Design  and  Construction  History  -  The  dam  was 
designed  by  Berger  Associates,  Inc.  of  Harrisburg, 
Pennsylvania.  The  Fowler  Construction  Company  of 
Youngstown,  Ohio  constructed  the  dam  from  June  1973 
to  November  1974. 

h.  Normal  Operational  Procedures  -  The  pool  elevation 
of  Glades  Dam  is  fluctuated  throughout  the  year  to 
provide  for  proper  waterfowl  management.  The  pool 
level  is  normally  maintained  at  the  crest  of  the 
spillway,  El.  1200.0  feet,  during  the  months  from 
December  through  March.  During  April  and  May  the 
pool  is  gradually  lowered  by  means  of  the  upper 
sluice  gate  on  the  intake  tower  to  El.  1198.0  feet 
and  is  maintained  at  this  level  until  September. 
From  September  to  November  the  pool  level  is 
gradually  allowed  to  rise  to  the  level  of  the 
spillway  crest. 


2 


1.3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles)  -  22.0 

b .  Discharge  at  Dam  Site  (c.f.s.)  - 

Maximum  Flood  (Autumn  1975)  -  100 

Ungated  Spillway  Capacity 

(Top  of  Dam  El.  1211.0  ft.)  -  12,200 


c . 


d. 


e . 


f . 


g- 


Elevation  (feet  above  Mean  Sea  Level  [M.S.L.l) 


Design  Top  of  Dam  -  1211.0 

Minimum  Top  of  Dam  -  1209.7 

Normal  Pool  -  1200.0 

Maximum  Pool  (Phase  I  Analysis1)  -  1207.6 

Spillway  Crest  -  1200.0 

Streambed  at  Centerline  of  Dam  -  1187.0 

Maximum  Tailwater  -  Unknown 

Reservoir  (feet)  - 

Length  of  Maximum  Pool  -  21,600 

Length  of  Normal  Pool  -  18,500 

Storage  (acre- feet)  - 

Normal  Pool  (El.  1200.0  ft.)  -  1350 

Top  of  Dam  (El.  1211,0  ft.)  -  8600 

Reservoir  Surface  (acres)  - 

Top  of  Dam  (El.  1211.0  ft.)  -  1480 

Normal  Pool  (El.  1200.0  ft.)  -  390 


Dam  - 


Type  -  Homogeneous 

earthfill 

Length  (feet)  -  960 

Height  (feet)  -  24 

Top  Width  (feet)  -  20 

Side  Slopes  -  Upstream  -  3H:1V2 

Downstream  -  3H:1V 

Zoning  -  None 

Impervious  Core  -  None 


‘See  Appendix  D 
horizontal  to  Vertical 
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Cut-off  - 


Drains  - 


An  embankment  cut-off  key  was  installed 
just  upstream  of  the  centerline  of  the 
dam.  The  base  width  is  10  feet  and  the 
depth  is  5  feet. 

None 


Diversion  and  Regulating  Tunnel  - 


None 


Spillway  - 

Type  -  Concrete  ogee  overflow  with  slotted  flip 
bucket  energy  dissipator 
Length  of  Crest  (feet)  -  100 

Crest  Elevation  (feet  M.S.L.)  -  1200.0 

Gates  -  None 

Upstream  Channel  -  Earth-lined  approach  channel 

at  El.  1196.0  feet. 

Downstream  Channel  -  Riprap- lined  for  130  feet 

downstream  from  flip  bucket. 

The  elevation  of  the  riprap 
is  1190.0  feet  near  the  flip 
bucket  and  the  remaining 
trapezoidal  earth  channel  was 
designed  with  a  one  percent 
slope. 

Regulating  Outlets  -  The  riser  tower  has  two  3  foot 
by  5  foot  sluice  gate  controls  (El.  1197.0  feet  and 
El.  1190.0  feet)  for  drawdown  purposes.  The  outlet 
conduit  is  a  54  inch  inner  diameter  reinforced  concrete 
pressure  pipe.  Four  concrete  cut-off  collars  were 
installed  on  approximately  26  foot  centers  along  the 
116  foot  long  conduit.  The  flow  then  enters  a  dis¬ 
charge  basin  and  the  outlet  channel. 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

The  review  of  information  for  this  dam  included  Pennsylvania 
Department  of  Environmental  Resources'  (PennDER)  File 
No.  10-72.  Included  in  the  file  were  a  microfiche  copy 
of  the  correspondence  and  reports  and  a  full  size  copy 
of  the  original  design  drawings.  The  microfiche  contained 
the  following  information: 

1)  "First  Interim  Report  for  Glades  Dam,  Butler 
County,  Pennsylvania,"  by  Berger  Associates, 
dated  February  1969. 

2)  "Hydrological  Study  Pertaining  to  Glades  Dam 
and  Reservoir,  Glades  Waterfowl  Project, 

Butler  County,  Pennsylvania,"  prepared  by 
Berger  Associates,  dated  May  1969. 

3)  Dam  Permit  Application  Report  prepared  by 
PennDER,  dated  11  May  1973. 

4)  Various  construction  progress  reports,  corres¬ 
pondence,  and  construction  inspection  reports 
by  PennDER  personnel. 

"As  built"  drawings  were  forwarded  by  the  Harrisburg 
office  of  the  Pennsylvania  Game  Commission.  Some  of 
these  have  been  included  in  this  report  as  Plates  3 
through  8 . 

2.2  CONSTRUCTION 

During  construction  of  the  dam,  a  resident  inspector 
was  provided  by  PennDER,  Bureau  of  Engineering  and 
Construction,  Division  of  Resident  Supervision.  In 
addition,  occasional  visits  were  performed  by  representa¬ 
tives  of  the  Pittsburgh  Region  of  PennDER.  Modifications 
from  the  design  drawings  were  incorporated  into  the 
"as  built"  drawings. 

2.3  OPERATION 

The  operation  of  Glades  Dam  is  the  responsibility  of 
the  Pennsylvania  Game  Commission.  No  formal  operation 
procedures  or  records  are  presently  maintained.  Histori¬ 
cally,  the  reservoir  is  maintained  at  the  normal  pool 
level  except  during  the  waterfowl  nesting  season  (June- 
August)  when  the  reservoir  is  drawndown  24  inches. 
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2.4  EVALUATION 


a-  Availability  -  The  information  is  readily  available 
from  PennDER's  File  No.  10-72,  the  files  of  the 
Pennsylvania  Game  Commission,  and  Berger  Associates 
of  Harrisburg,  Pennsylvania. 

b.  Adequacy  -  The  information  available  is  adequate 
for  a  Phase  I  Inspection  of  this  dam. 

c .  Validity  -  Observations  and  measurements  performed 
during  the  visual  inspection  did  not  indicate  any 
deviations  from  the  information  on  the  "as  built" 
drawings . 


SECTION  3  -  VISUAL  INSPECTION 


3 • 1  FINDINGS 

a.  General  -  The  dam  and  its  appurtenant  structures 
were  found  to  be  in  very  good  overall  condition  at 
the  time  of  the  inspection.  No  unusual  weather 
conditions  were  present  on  11  May  iu?u  dining  the 
inspection.  Noteworthy  deficiencies  are  described 
below.  The  complete  visual  inspection  check  list 
and  field  sketch  are  given  in  Appendix  A. 

b.  Dam  -  The  embankment  had  good  vegetative  covei  on 
both  the  crest  and  the  downstream  slope:  the 
riprap  on  the  upstream  slope  was  vn  good  condition 
at  the  time  of  the  inspection.  No  seepage  or 

signs  of  instability  were  observed  on  the  embankment. 
However,  the  level  survey  indicated  several  low 
areas  on  the  crest  (see  Top  of  Dam  Profile,  Sheet 
3  of  12,  Appendix  D). 

c.  Appurtenant  Structures  -  The  overall  condition  of 
the  appurtenant  structures  was  good  at  the  time  of 
the  inspection.  However,  minor  debris  was  present 
in  the  slotted  flip  bucket  energy  dissipator. 

Cracks  were  observed  in  the  right  training  wall  of 
the  spillway.  The  wing  wall  of  the  discharge 
basin  was  separated  from  the  head  wall  of  this 
structure  and  minor  erosion  was  occurring  behind 
the  wing  wall.  Three  slide  areas  (see  Photos  11 
and  12)  have  occurred  in  the  slope  adjacent  to  the 
discharge  channel  of  the  spillway. 

d.  Reservoir  Area  -  No  problems  were  observed  in  the 
reservoir  area . 

e.  Downs t ream  Channe 1  -  Two  discharge  channels  were 
excavated  during  construction  and  come  togethei 
approximately  500  feet  downstream  from  the  dam  at 
the  original  streambed.  Approximately  1400  feet 
downstream  from  the  dam  is  the  roadway  embankment 
and  culvert  for  PA  Route  308.  Located  approximately 
14,000  feet  downstream  from  the  dam  ate  3  homes  in 
low-lying  areas  along  the  South  Branch  of  Slippery 
Rock  Creek. 


i 


7 


SECTION  4  -  OPERATIONAL  PROCEDURES 


PROCEDURES 

of  impending  IaCstrophi?efailS^eCofU^he  dam^^he^ 

^  P“l  «*-  *-  Pennsylvania 

It  is  lecommended  that  formal  emergency  procedures  be 
operating  per”onne“y  displal'ed’  and  finished  to  all 

MAINTENANCE  OF  DAM 

malnt«nance  is  performed  periodically  by  the 
basisyl  ^  Commisslon  Personnel  on  an  as-needed 


4- 3  MAINTENANCE  OF  OPERATING  FACILITIES 

year^rf^rt'nf1^163  are,  °Perated  several  times  a 
2S^nfnSaS  f  normal  operating  procedures  for 
maintaining  the  reservoir  at  different  levels  for 

waterfowl  protection.  Maintenance  of  the  facilities 
is  performed  by  the  Pennsylvania  Game  Commission. 

4,4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

failure16  &°  warning  Procedures  in  the  event  of  a  dam 
developed  emer9ency  warning  procedure  should  be 

4 • ^  EVALUATION  OF  OPERATIONAL  ADEQUACY 

hl*!L,COndl r 10,1  ?nd  maintenance  of  the  dam  is  adequate- 
however,  formal  procedures  for  inspection,  maintenance 

record*?1  afXfh  should  be  developed  and  recorded.  Formal 
lecoids  of  the  maintenance  and  operation  should  be  kept 


SECTION  5  -  HYDRAUL I C/HYDRO LOG I C 


5.1  EVALUATION  OF  FEATURES 


a.  Design  Data  -  Hydrologic  and  hydraulic  design 
calculations  were  obtained  from  the  files  of 
PennDER.  The  spillway  was  designed  in  accordance 
with  the  Pennsylvania  "C"  Curve  and  was  therefore 
required  to  have  a  capacity  of  580  c.f.s.  per 
square  mile  of  drainage  basin  or  a  total  capacity 
of  13,050  c.f.s.  One  year  and  100-year  frequency 
storm  hydrographs  were  also  developed  and  routed 
through  the  reservoir  to  determine  their  effects 
on  the  reservoir  stage  and  downstream  channel.  A 
hydrograph  with  a  peak  discharge  equal  to  the  "C" 
curve  discharge  (13,050  c.f.s.)  was  also  developed 
and  routed  through  the  reservoir.  The  results  of 
these  three  routings  are  as  follows: 


Storm 

Hydrograph 

Peak 
Inflow 
(c .  f .  s  .  ) 

Peak 

Outflow 

(c.f.s.) 

Maximum 

Reservoir  Elevation 
( feet) 

1-year 

782 

350 

1201.2 

100-year 

5400 

3000 

1204.4 

"C"  Curve 

13,050 

8500 

1208.5 

These  storm  hydrographs  were  developed  by  using  a 
unit  hydrograph  and  appropriate  rainfall  amounts 
from  Technical  Paper  40  (U.S.  Weather  Bureau). 

The  unit  hydrograph  was  developed  by  comparison 
with  stream  gage  records  for  eight  streams  with 
similar  drainage  basin  characteristics. 

Storage-discharge  relationships  for  the  reservoir 
and  spillway  were  also  obtained  from  the  design 
information.  The  spillway  discharge  rating  was 
independently  evaluated  to  determine  the  effects 
of  the  tailwater  elevation.  The  rating  calculated 
by  the  designer  was  found  to  be  in  close  agreement 
and  was  therefore  used  in  the  flood  routing  analysis. 

b.  Experience  Data  -  No  major  floods  have  occurred 

since  tiie  dam  was  completed  in  1974.  According  to 
the  owners  of  the  dam,  the  reservoir  rose  to  a 
level  approximately  six  inches  above  the  spillway 
crest  in  the  Autumn  of  1975.  This  corresponds  to 
a  discharge  fiom  the  spillway  of  approximately  ICO 

c.f.s. 
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c.  Visual  Observations  -  The  low  areas  on  the  crest 

of  the  dam  could  have  a  minor  effect  on  the  hydraulic 
capability  of  the  reservoir.  No  other  conditions 
were  observed  at  the  time  of  the  inspection  that 
would  indicate  the  dam  and  appurtenant  structures 
could  not  operate  satisfactorily  in  the  event  of  a 
flood. 

d.  Overtopping  Potential  -  Glades  Dam  is  classified 
as  a  "Significant"  hazard  -  "Intermediate"  size 
dam  requiring  evaluation  for  a  spillway  design 
flood  ( SDF )  in  the  range  of  the  1/2  Probable 
Maximum  Flood  (1/2  PMF)  to  the  Probable  Maximum 
Flood  (PMF).  Since  the  dam  is  on  the  low  end  of 
the  intermediate  size  category,  the  1/2  PMF  was 
chosen  as  the  SDF.  The  hydrologic  capabilities  of 
the  dam,  reservoir,  and  spillway  were  evaluated  by 
routing  the  1/2  PMF  through  the  reservoir  with  the 
aid  of  the  U.S.  Army  Corps  of  Engineers'  Flood 
Hydrograph  Package,  HEC-1.  The  1/2  PMF  hydrograph 
developed  as  part  of  this  analysis  had  a  peak 
discharge  of  14,975  c.f.s.,  using  a  total  storm 
runoff  of  12.5  inches .  The  results  of  this  routing 
indicate  that  the  dam  is  capable  of  passing  the 

1/2  PMF  with  a  maximum  reservoir  level  of  1207.6  feet 
or  2.1  feet  below  the  minimum  crest  of  the  dam. 

e.  Spillway  Adequacy  -  The  dam,  as  outlined  in  the 
above  analysis,  is  capable  of  passing  approximately 
75  percent  of  the  PMF  without  overtopping.  The 
spillway  is  therefore  considered  adequate  according 
to  the  recommended  criteria. 
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SECTION  6  -  STRUCTURAL  STABILITY 


if! 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  -  No  structural  inadequacies 
were  noted  during  the  visual  inspection  of  the  dam. 

b.  Design  and  Construction  Data  -  According  to  the 
information  in  PennDER's  files,  the  slopes  have 
satisfactory  slope  stability  safety  factors  for 
the  dam  as  constructed  and  the  type  of  material 
available  at  the  dam  site  for  construction.  Based 
upon  this  information  and  the  visual  observations 
of  the  dam,  it  is  concluded  that  no  further  assess¬ 
ment  of  the  structural  stability  is  necessary. 

c.  Operating  Records  -  No  formal  operating  records 
are  maintained.  There  is  nothing  in  the  operation 
procedures  which  indicates  cause  for  concern 
relative  to  the  structural  stability  of  the  dam. 

d.  Post-Construction  Changes  -  No  changes  which  would 
affect  structural  stability  of  the  dam  have  been 
made  since  construction  was  completed. 

e.  Seismic  Stability  -  The  dam  is  located  in  Seismic 
Zone  1  of  the  "Seismic  Zone  Map  of  the  Contiguous 
United  States,"  Figure  1,  page  D-30,  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams."  This 

is  a  zone  of  very  low  seismic  activity.  Experience 
indicates  that  dams  in  this  zone  will  have  adequate 
stability  under  seismic  loading  conditions  provided 
static  stability  conditions  are  satisfied  and 
conventional  safety  margins  exist.  Glades  Dam  has 
been  shown  to  meet  the  conventional  static  stability 
requirements;  therefore,  further  consideration  of 
the  seismic  stability  is  not  warranted. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety  -  Glades  Dam  was  found  to  be  in  very  good 
overall  condition  at  the  time  of  inspection. 

Glades  Dam  is  a  "Significant"  hazard-" Intermediate" 
size  dam  requiring  a  spillway  capacity  in  the 
range  of  1/2  PMF  to  PMF.  The  1/2  PMF  was  chosen 

as  the  SDF  because  the  dam  is  on  the  low  side  of 
the  "Intermediate"  size  category.  As  presented  in 
Section  5,  the  spillway  and  reservoir  are  adequate 
to  pass  the  1/2  PMF  without  overtopping  the  dam. 

b.  Adequacy  of  Information  -  The  information  available 
and  the  observations  made  during  the  field  inspection 
are  considered  sufficient  for  this  Phase  I  Inspection 
Report. 

c.  Urgency  -  The  owner  should  initiate  the  action 
discussed  in  paragraph  7.2  as  soon  as  practicable. 

d.  Necessity  for  Additional  Data/Evaluation  -  No 
further  investigation  is  necessary. 

7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 

The  inspection  revealed  certain  items  oi  remedial  work 

which  should  be  performed  by  the  owner.  These  include: 

1 )  Restore  the  low  areas  on  the  dam  to  the 
original  design  elevation. 

2)  Fill  the  eroded  areas  behind  the  wing  walls 
of  the  outlet  structure. 

3)  Repair  the  rutting  on  the  crest  of  the  dam. 

4)  Repair  concrete  cracks  with  an  appropriate 
filler  where  necessary. 

5)  Remove  debris,  when  necessary,  from  the 
slotted  flip  bucket  energy  dissipator. 

6)  Periodically  observe  the  three  slides  on  the 
left  slope  of  the  spillway  discharge  channel 
and  take  appropriate  remedial  measures  if 
necessary. 

7)  Develop  formal  procedures  for  inspection, 
maintenance,  and  operation  and  keep  formal 
records  for  these  items. 
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8)  Periodically  observe  the  minor  crack  on  the 
left  abutment. 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and 
warning  system. 

2 )  During  periods  of  unusually  heavy  rain, 
provide  around-the-clock  surveillance  of  the 
dam. 

3)  When  warning  of  a  storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 
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MONITORING  SYSTEMS  None 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  22.0  sq.inl.  (primarily  farmland  and  forests) 

1200.0  ft. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  /nsn V  1ft  ) _ 

1209.7  ft. 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  (7??n  ar  -ft  ) 

ELEVATION  MAXIMUM  DESIGN  POOL:  1208.0  ft. _ 

ELEVATION  TOP  DAM:  _ 1211.0  ft. _ 

CREST:  Spillway _ 


a.  Elevation  1200.0  ft. _ 

b*  -Concrete  Qqe°  with_ flip  bucker  energy  dissioator 

c.  width  inn  ft. _  _  _ 

d.  longth^npraitimatPlv- 50Q  ft.  including  discharge  channel 

e.  Location  Spillover-  ..At  left  abutment  of  dam  _ 

t.  Number  and  Type  of  Gates  Nnpp _ 


OUTLET  WORKS: 


a.  Type  Concrete  intake  riser  and  54  in.  concrete  contuit 

b.  Location  Approximately  600  ft.  from  right  abutment 

c.  Entrance  inverts  ft.  and  El.  119Q.Q  ft 


Exit  inverts  .  _ 

Emergency  dralndown  facilities  3  ft.  x  5  ft.  sluice  gate 


HYDROMETEOROLOGICAL  GAGES: 


None  install  Pd 


a.  Type  _ 

b.  Location 

c.  Records 


MAXIMUM  NON-DAMAGING  DISCHARGE 


Unknown 
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APPENDIX  C 


PHOTOGRAPHS 


DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  View  of  Dam  from  Right  Abutment 

Photo  1  -  View  of  Spillway  and  Reservoir  from  Left  Abutment 
Hillside 

Photo  2  -  Close-up  View  of  Spillway  and  Slotted  Flip  Bucket 
Energy  Dissipator 

Photo  3  -  View  Looking  Downstream  at  Discharge  Channel  from 
Spillway 

Photo  4  -  View  of  Intake  Control  Tower 

Photo  5  -  Close-up  View  of  Three  Foot  by  Five  Foot  Intake 
at  El.  1197.0  feet  (The  sluice  gate  was  designed 
to  be  in  the  inverted  positron.) 

Photo  6  -  View  of  Downstream  Embankment.,  Outlet  Structure,  and 
Discharge  Channel  for  the  Outlet  Conduit 


Photo  7  -  Close-up  View  of  Outlet  Structure  (Note:  Backwash 
and  erosion  around  wing  walls.) 

Photo  S  -  View  Looking  Downstream  at  Discharge  Channel  for 
the  Outlet  Conduit 


Photo  9  -  View  of  Downstream  Area 


Photo  10  -  View  of  Drainage  Ditch  on  the  Left  Abutment  of 
the  Dam 


Photo  11  -  View  of  One  of  Three  Small  Slides  on  the  Left  Side 
Slope  of  the  Spillway  Discharge  Channel 

Photo  12  -  View  of  Another  Small  Slide  on  the  Left  Side  Slope 
of  the  Spillway  Discharge  Channel 


Note:  Photographs  were  taken  on  11  May  1979. 
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GLADES  DAM 


PHOTO  S.  Close-up  View  ol  Three  Pool  by  Five  Fool  Intake  at  El.  1197.0  feet 
(The  sluice  gale  was  designed  to  be  In  the  inverted  position.) 


PHOTO  6.  View  of  Downstream  Embankment,  Outlet  Structure, 
and  Discharge  Channel  for  the  Outlet  Conduit 


GLADES  DAM 
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PHOTO  12.  View  ot  Another  Small  Slide  on  the  Lett  Side  Slope 
ot  the  Spillway  Dlecharge  Channel 
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PREFACE 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I  Inspection  Report  are  based  on  the  use  of 
a  Snyder's  unit  hydrograph  developed  by  the  U.S. 

Army  Corps  of  Engineers.  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variation  of  watershed  slopes, 
the  Snyder’s  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed 
however,  a  further  refinement  of  these  coefficients 
is  beyond  the  scope  of  this  Phase  I  Investigation. 

In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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GLADES  DAM 

NDI  No.  PA  00804,  PennDER  No.  10-72 
REGIONAL  GEOLOGY 


Glades  Dam  is  located  on  the  South  Branch  of  Slippery  Rock 
Creek  in  the  Kanawha  section  of  the  Appalachian  Plateaus 
Physiographic  Province.  Although  the  area  has  not  been 
glaciated,  the  dam  site  is  located  approximately  3.5  miles 
east  of  the  border  of  the  Illinoian  drift. 

A  design  report  for  the  dam  describes  the  area  as  having 
relatively  uniform  foundation  conditions.  Beaneath  a  one 
foot  vegetative  matte  is  a  15  foot  deposit  of  brown  and  gray 
clayey  silt,  underlain  by  30  feet  of  gray  clay.  Because  the 
area  is  poorly  drained,  the  water  table  is  close  to  the 
surface.  However,  beneath  the  silt  and  clay  deposits  is  a 
stratum  of  granular  material  which  contains  water  under  a 
high  hydrostatic  head;  during  design  test  drilling,  the 
static  head  was  measured  at  El.  1203  feet.  This  is  8  feet 
above  the  ground  surface  El.  1195  feet.  It  was  concluded  at 
that  time,  however,  that  no  adverse  effects  would  occur  from 
this  head  since  construction  would  not  penetrate  the  granular 
stratum . 

The  soil  deposits  were  possibly  formed  as  the  result  of 
glacial  impoundment  of  Slippery  Rock  Creek  to  the  west. 

As  shown  on  the  geologic  map  on  the  following  page,  the  dam 
is  located  close  to  the  contact  between  the  Pottsville  and 
Allegheny  Formations,  Pennsylvanian  System.  Bedrock  dips 
gently  to  the  southeast  from  the  axis  of  the  Harrisville 
Syncline.  Rock  units  in  the  Pottsville  Formation  are  typically 
sandstones  and  conglomerates,  whereas  the  Allegheny  consists 
of  cyclic  sequences  of  sandstone,  shale,  limestone,  and 
coal.  The  Pottsville/Allegheny  contact  is  marked  by  the 
Brookville  coal.  Two  test  borings  on  the  left  abutment,  S-2 
and  S-3,  penetrated  coal  at  El.  1184.6  feet  and  El.  1183.3  feet 
respectively.  This  seam,  possibly  the  Brookville,  is  between 
0.5  and  1.4  feet  thick  and  apparently  pinches  out  within  a 
short  distance.  The  bedrock  noted  in  the  borings,  in  addition 
to  the  coal,  is  decomposed  shale  and  sandy  shale. 
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GEOLOGIC  MAP 
Glades  Dam 


NOI  No.  PA  00804  Butler  County 


Reproduced  Irom  Geologic  Map  ol  Pennsylvania, 
Pennsylvania  Geological  Survey.  4th  Senes 


Scale:  One  Inch  Equals  Approximately  Four  Miles 
See  Legend.  Next  Page 


